The Development of Fuel Cell Technology for Electric Power Generation - From Spacecraft Applications to the Hydrogen Economy by Scott, John H.
ABSTRACT 
Lecture for IEEE Hydrogen Economy Forum 
Washington DC 19-20 April 2004 
The fuel cell uses a catalyzed reaction between a fuel and an oxidizer to directly produce 
electricity. Its high theoretical efficiency and low temperature operation made it a subject 
of much study upon its invention ca. 1900, but its relatively high life cycle costs kept it as 
"solution in search of a problem'' for its first half century. The first problem for which 
fuel cells presented a cost effective solution was, starting in the 1 9 6 0 ' ~ ~  that of a power 
source for NASA's manned spacecraft. NASA thus invested, and continues to invest, in 
the development of fuel cell power plants for this application. However, starting in the 
mid- 1 990's, prospective environmental regulations have driven increased governmental 
and industrial interest in "green power" and the "Hydrogen Economy." This has in turn 
stimulated greatly increased investment in fuel cell development for a variety of 
terrestrial applications. This investment is bringing about notable advances in fuel cell 
technology, but these advances are often in directions quite different from those needed 
for NASA spacecraft applications. This environment thus presents both opportunities 
and challenges for NASA's manned space program. 
https://ntrs.nasa.gov/search.jsp?R=20050220684 2019-08-29T20:56:15+00:00Z
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The Hydrogen Economy: 
its impact on the future of electricity 
19-20 April, 2004 
JW Marriott Hotel, Washington, DC 
April 19, 2004 
7:30-8:30am 
8:30-10:00am 
10:00-10:30arn 
10:30-12: 15pm 
12:15-1:45pm 
1:45-3:30pm 
3 : 15-3:45pm 
3:45-5:30pm 
http://www.energetics.com/hydrogen/ 
Registration / Breakfast Snack Buffet 
Opening Session 
0 Greeting / Introductions 
0 Opening Presentation - What is a hydrogen 
economy? 
e Keynote Address - Understanding the challenge: 
The-Honorable_Robe~-~~Iker, Chairman, Wexler 
and Walker Public Policy Associates 
Break 
Electric Energy and Hydrogen Links 
0 The Development of Fuel Cell Technology for Elec 
Power Generation : John_H,Scott, NASA Lyndon B 
Johnson Space Center 
0 Lessons learned from Automotive Applications: TE 
0 Fuel Cells for Stationary Power Application: TBD 
0 Sources of Hydrogen, How much is needed?: TBD 
0 Envisioning a Hydrogen Economy - Opportunities 
Electric Power: Richard Scheer, Energetics, Inc. 
0 Q&A Session 
Lunch 
Hydrogen Infrastructure - Challenges 
0 Large-Scale H2 Production and Distribution: 
Guentec Cogzehm-n , Argon n e Nation a I La bora tor 
0 Values of Electricity Storage in a Hydrogen Based 
Electrical System: Ali Nourai, AEP 
e Q&A Session 
Break 
International Experience 
0 International Partnership for the Hydrogen 
Economy: Robert K. Dixon, Ofice of Energy 
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0 ,  
Efficiency and Renewable Energy, US DOE 
0 European Union: TBD 
0 Hydrogen for Sustainable Growth and 
Hydrogen/Fuel Cell Projects in Japan: Ken-ichiro 
Ota, Yokohama National University 
0 Q&A Session 
http://www.energetics. comhydroged 
L ~~ 
April 20, 2004 
7:30-8:30am 
8:30-10: 15am 
10: 15-10:30am 
10 : 30-12: OOpm 
12:OO-1: 15pm 
1: 15-3:OOpm 
3:OOpm 
Breakfast Buffet / Late Registration 
Managing Major Technology Transition 
0 A Technology Roadmap for Hydrogen: Robert 
Schainker, EPRI 
0 Economical Energy Conversion: TBD 
0 Commercialization Challenges: David Parekh, 
Georgia Tech 
0 Q&A Session 
Break 
Public and Private Decision Points 
Formulating and Implementing Public Policy for 
Hydrogen: Clint Andrews, Rutgers University 
Lessons from the National Academy of Engineerin 
Hydrogen Study: Antonia Herzog, Natural Resouri 
Defense Council 
The "Value Proposition" of Hydrogen: Scott Weinc 
fsg., Rutgers University 
Q&A Session 
Lunch 
Closing Session 
0 The Hydrogen Economy: The creation of the 
worldwide energy web and the redistribution of 
power on earth: Jeremy Rifkm, author of "Hydrog 
Economy", President of the Foundation on Econor 
Trends 
0 Meeting Review Comments 
0 Closing Remarks 
0 Next Steps/Action Items 
Meeting Adjourned 
19-20 April, 2004; JW Marriott Hotel, Washington, DC 
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